Pseudomonas aeruginosa compared with Escherichia coli produces less endotoxemia but more cardiovascular dysfunction and mortality in a canine model of septic shock.
We investigated the effects of two different Gram-negative bacteria and radiation-induced leukopenia on endotoxemia, cardiovascular abnormalities, and mortality in a canine model of septic shock. Serial hemodynamics were measured in conscious dogs using radionuclide heart scans and thermodilution cardiac output catheters. Plasma endotoxin concentrations were determined with a chromogenic Limulus amebocyte lysate assay. Viable Pseudomonas aeruginosa or Escherichia coli implanted intraperitoneally produced concordant hemodynamic patterns of septic shock (p less than 0.01). Endotoxin concentrations were more than tenfold lower in dogs infected with P aeruginosa compared with E coli (p less than 0.0001). Despite lower endotoxin levels, P aeruginosa-infected dogs had a higher mortality (p less than 0.01), more severe hypotension (p less than 0.05), and greater depression of the left ventricular ejection fraction (p less than 0.05) than dogs with E coli sepsis. A nonlethal E coli challenge combined with leukopenia (induced by a nonlethal dose of radiation) resulted in a mortality of 60 percent (p less than 0.01) without greater cardiovascular dysfunction or higher endotoxin concentrations. These findings suggest that bacterial products other than endotoxin and host-related factors may be important contributors to the toxicity, cardiovascular instability, and mortality of Gram-negative septic shock. Quantitative determinations of plasma endotoxin are unlikely to correlate with the clinical severity of septicemia in heterogeneous patient populations infected with different Gram-negative organisms.